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5 upper gasbointestinal tract) by use o? ZJ3ta2S 2 of ""'"""cter py,ori (colonizing tS 

from biood or mi.k of domestic anSall ^^JSfJS^J'^ WhiCh are extra «* either 

containing anti-He/fcobac^^ 

a further aspect, the present Locates to SSSSSJ^^'Tr *" in ^^ 
peptic ulcer diseases and gastritis in mammals Pnam,aceut,cal «™P°s.t.ons for treating and/or preventing 

10 ease^eCe^^ 

are mixed with or without antimicrobial agents •JtoSBSrSmSw^JJ^JSr^ fam,utetod "«««elne. which 
dne of the presem invention is anh-He^a^ 

•rum) and blood of large domestic animals whemen oTiSE! k * mBk * colos- 

« Anti-AV. pyto,, anybodies are rather ubic^^ lnmunh - Wi » « 

human beings, although the mechanism of infection an cX,^™ h! « , ° ™ St d ° meStl ' C animals and 

teshnal tract has not been clarified yet The prtsen" hmS^T? , ? " 8,6 human upper 9astroin- 
the anti-H. py/orf antibodies produced by, I^SSSS ^ * f0rrnU,ated medfcineS ««**B 

a -^H 2 b.ocke,swhi<*spe^ 

bng gastric acid secretion in the stomach by WoddTft a Wn^SS^f P ° the 9aStnC Wa "' *"» inhibi - 

is released in response to the stimuli of fo2 ^S^^^JT™? Gastric 

into the stomach. Other remedies indud^,™ ! te bind.ng to receptor triggers gastric acid secretion 

« inhibitngprc^uctionofaddTme^ 

corrosive attack by gastric jufce The inb^^^^^ 
ing eventfor both treatment and^v^^^^^ an e " och ™*- 

cured due to these drugs without any surdcaTopS 

are not miraculous but possess a JX^^^JTS ^^"^^^H.***. 

«) recurrence rate after healing; for examS J^JEZT Sen ° US H * b,ocker defect is »• high 

recurs within 1 year at unusually tSZ^^^JST^I- 

fore, the patients have to continue to JZfiS££$Z " 2 b,ocker P ere **- There- 

burden both for the individual and for mJ^b^S^SX? ™* h a heavy 

an economic burden for those who recovered 5 * " menta " y troub,e *>™ as well as 

of peptic ulcer is considerably high ^ ^ 0081 f ° r preventin 9 *• recu ™ce 

need has existed for a therapy ^S^^32? n "? Pr ° blem * inCreasin 9- a 
requiting the medicament after the symptoms have disappeared ° UPP8F sastroJntestina * disorders without 

pjsa iss z^se^jzz k as * pe b a - e — ~* 

hasbecomegraduallyevidentmatmecotonLaT^ « * • 01603 C ° l ° ni2, ' n9 the stomach > a ^ » 
gastrointestinal syndrome. 9 ^ COntribu,e to tne Pathogenesis of the upper 

ofga^to?^ 

testina. disorders. For examp^DonSges ZZZ£!£^T* ? ^ ° f UpP-r 9aStr ° in - 
obtained from autopsy specimens of gastric ulcer 2^ « ^ a e n,sm i onthesurface o^astric mucosa 
Freedberger and Baroonalso observed ls2r o^„ S °°- ^ Bio1 ' Med - 38:53 ^. 1938). 

suffered from upper 9asb^sb^ 

artifact, or only passengers, but not inherent inha^?„ * ^ sKch ^e "n^ ** ™ 

was that the major risk factors for uooer oastminteeK„l ,J1 stomacn - consensus in gastroenterology 



EP 0 484 148 A1 



is not bacteria-free but allows bacterial growth and colonization despite its strong acd.1* and farther stud.es 
wo^dbe^eLto^^ 

ZshaSsucceeded in isolating and culturing the bacteria under microaerob* cond,^ (^(^=95:5) usmg 
me same ilture medium as that for isolating Campy/otacfer species from thefeces o^arrheal patents. The 
™SogTcT aspects of these unusual new bacteria have been clarified through electron microscopy and 
SSveVstained specimens. Ultrastructura. studies showthis organfem, HelMbacterpyton as sp.ra urnpo- 
Snultiflagellate cells with bluntly rounded ends, measuring 0.5-1.0 urn ,n wdth and 2.*4.0 pm m lengtru 

^though correlation between H.py/onand gastric disorders such as peptic dcers and ^9f^s had not oon- 
dusively been elucidated yet. much attention wasfocused on theseunusual bactena and the research has adv- 
S^quickly. Until now much research and discussion by gastroenterologists has ted to tte consensus 
Se SonSn by this organism of the upper gastrointestina. tract is closely cone.ated to duodena, ulcer 
ar,d artive chronic gastritis type B, and possibly gastric ulcer and gastric cancer. For example, at the * 
£L£^£ of gastroenterology held atSydney. Australia in 1990. the workshop on H. pylon concluded 
St infeSon by and propagation of H. pylori plays a primary role in the pathogenesis of duodenal ulcer and 
tee^oSonfnomthLtomach iscmdallyimo^ 

^conference stated that colonization by H. pylori also ciosely correlates with type B actrve chron ^astntis 
ThunSn beings. Moreover, it was gradually revealed that occurrence of gastnc cancer js accelerated by to 
cXSon of the stomach by H. pylori. Therefore, it is apparent that there is highly secant correlate be- 
tween H. pylon* colonization of the stomach and the diseases of the upper gastrin eshnal I racL 

The eradication of H. pylori from the stomach and the persistence of the colon.zat.on.free condrt.cn are 
^nlsKTeMmportent for Seating these dteeases since recurrence of the disease occurs simultaneously w.th 
nTSonSnX^n-. Therefore, a drug which is able to eradicate colonizing H. »^<»*"£ 
^b^ecomes themost important treatment of duodenal ulcerand active chron.c gastnt.s. and alsofor pre- 
vention of upper gastrointestinal diseases including gastric cancer. 

SUMMARY OF THE INVENTION 

One object of the present invention was to find a new efficient medicine for treating and/or preventing the 
diseases «rf the upper gastrointestinal tract in warm blooded mammals, includ.ng humans caused by colon. 
zTn of «Te mammal stomach by H. pylori. This and other objects of ^^T^^^Si 
by a therapeutic method involving oral administration of anti-H. pylon .mmunoglobul.ns. Typically these are ext 
racted and purified either from milk (especially colostrum) or blood. 

The meKs forextraction and purification of anfrH.py/orf immunoglobulins compose eimerselectwepr^ 

dpi JSeT^h ammonium sulfate), or ion-exchange, or gMMn nd 

^combinations of these. The anti-H. pylori immunoglobulins specifica y b.nd to H. ^^mn^s^e 
ante (epitopes), thus killing the bacteria in cooperation with the host defense system of 
ZSita being able to bind to the epitopes of H. pylori are found in the sera anc I m. c o ^man ^ gs 
and other mammals such as domestic animals (e.g.. cows, goats, sheep and p.gs) and car. be solated ,n ela- 
«CeK ^IreforTSowever. large animals fcnmunized wrth whole cells of H. pylori^ or without adjuvants) are 
mo e oTa deSabTsource teobtain immunoglobulins wKh much higher binding activity 

Another object of the present invention was to formulate the effective medicines (i.e.. pharmaceutical pre- 
parations) containing the antibodies prepared by the method shown in this invent.on. 

DETAILED DESCRIPTION OF THE INVENTION 

Helicobacter pylori are highly sensitive to several varieties of antimicrobial agents, induding beta-lactam 
Helicobacter pyon are rug , y considered that persistent administration of these 

m"n abne ha^SX no effecton cdonization by H.pyfonand consequentiyfaited tocure ft. pabente. 
The Sonies » covered wfth a thick hydrophobic mucus layer and are protected from gastnc acd so that suf- 

IT !L * ^ fhot fho Glomes are exposed to the action of antibiotics for a relatively short time. These are 
ZI^^X^Z^ZZ™ '"effective on the eradication of the colonies. The potent 
k Tl^^ntiv used against H. pylori are beta-lactams. amoxicflin and ampicillin. oxytetracydme, 
™!3L™dn and fte Sti^nLicrobia. agent tinidazo.e. These agents can inhibrt the growth 
c^^^^Si. v*o. but monotherapy « these agents failed te^te H. gn 
2«m SI stomach Baverdoerffer and Ottenhann (Scand. J. Gastroenterol.. 23 (suppl. 142). 93-100. 1988) 
nTvTewld t etc£ antimicrobial agents against H. pylori and compared the eradicating activrty between 
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antibiotic alone. Imidazole, bismuth subcitrate. and the combination of these agents; amoxicillin alone for o 

22? 22? an eradication rate * 26% 12 month after ,he medication which fe «Itt d 

222 X VTJ" ^ ^ eradiCatfan rate ™ s 0% 2 weeks *" amoxicillin adm nfj: 

tabon The , combined therapy of antimicrobials with colloidal bismuth subcitrate yielded a high eraSon »2 
even after 12 months; in the case of combination therapy of bismuth subcitrate with er^7«A»Z*£« 
•nedntnn resulted in a 65% eradication rate, with amoxicillin 47-50%. with Imidazole ,75% 

The minimum inhibitory concentration of bismuth subcitrate is more than 64 ug/ml which is unattain^i 
«fd;v^ St0maCh ' J"*** a " othere *P |anatio " * necessaryforits mode of jffSSii Scan 
«?ri y th TJ J r T St ^ Ce 10 ** Vari0US anfimicrobiaI chemotherapies, and bismuth subcitrate can 3u22 
roterd the acquisition of res.stance against the antimicrobial chemotherapies. Moreover, the bismuthTaS nl 

222 1 TITS.?"* ***** *" acC8lerati "g •**■ healing. The thU and £2 mechan 

Because the eradication therapy can heal damaged gastric walls by a relatively short time oM-i wSs use 
of hMong med.cament hke H 2 blockers wfll be unnecessary for the major portion of recovered subjects If * is 
-toi* ft wll remove the burden from individuals and the medical system. This is the strong point of eradi'caton 

«ZL n rf mPar,SOn « W!th " 2 ^ admi "^«on. The weak point of Z 2S 

cation therapy currently ,n use • its frequent side-effects, although these are not severe; for example during 

t^lTT n - T° ° f PaUentS SUffered ^ naUSea " 11% Suffered tem dia ^. and 5% suffered 
S„ S i ' T POmt 18 ,tB neurotoxicit K ft is we " k"°wn that bismuth is a neurotoxin, and accumu- 
lation leads to irreversible severe damage in the central nervous system 

*S f d £ S upper gastrointestinal diseases for rr«ny years, a new efficient medicine for treatment and/or 

Stmun^oh?^! 0 ^ ab ° Ve "° W bee " f ° Und by App,icantS - ^ il has bee " "at anti-H 
pytor, immunoglobuhns (which can aggregate the cells of H. pylori) are present in the blood and milk of mos 

,an ?r l . adminiS,rati0n ° f iSO ' ated anW * ^"'immunoglobulins (with or without antimicro- 

J^2222TJ eradiCateS * Pyto "' "° and Si9nificant, y sti ™ lates "a healing process^ 

of upper gastrointestinal diseases without any side effects. Moreover, oral administration efficiency prevents 

c^oprotectr^ aS " 9 ^ " """^ "* medicaments suc " as H 2 Mockers and 

of „I!2 Z^T 6 ^ ■° r ! herapeutic Pharmaceutical composition, is suitable for treatment and/or prevention 
of upper gastrointestinal diseases and is characterized by the features summarized as follows- 

1. The oral medicine can contain anti-H. pylori polyclonal immunoglobulins, which can aggregate the cells 
dfeeases 0 "' "* aCbVe '"^^ a " d fe USed for 1,16 ^atment and/or prevention of upper gastrointestinal 

L™! 0 ^ ! ne i icine 030 contain anti " W - PX'on Polyclonal immunoglobulins (isolated from milk, especially 
colostrum) for the treatment and/or prevention of upper gastrointestinal diseases 

3. The oral medicine can contain anti-H. pylori polyclonal immunoglobulins (isolated from the blood of mam- 
mals) tor the treatment and/or prevention of upper gastrointestinal diseases 

4. The oral medicine can contain anti-H. pylori polyclonal immunoglobulins (isolated from mammalian blood 
1. i™" 1 antimicrobial chemotherapies effective against H. pylori as active ingredients for 
the treatment and/or prevention of upper gastrointestinal diseases. 

In addition to the above, the present invention features a process for manufacturing anti-H. pylori immunog- 
lobulins (whjch can aggregate the cells of H. pylori) from blood of mammals which have previously been 
mrminized with H. pylori. In one embodiment, immunoglobulins from whey (obtained from milk) and from blood 

2L2?i~^^^ ,m,,0n membrane WhiCh iS m ^ m ^ to P rot «i" -"o'ecules with molecular 
weignts larger than 100k daltons. 

According to another embodiment of the invention, the process for producing anti-H. pylori immunoglobu- 
lins begins with whey and uses an ultrafiltration membrane which is impermeable to protein molecules with 
molecular weights larger than 300k daltons. 

Stfll further, the process of the invention for producing anti-H. pylori immunoglobulins (from blood and whey) 
can °e earned out using affinity column chromatography where the column is packed with beads embedded 
with cells of H. pylori as adsorbent 

In carrying out the present invention. H. pylori strain NCTC 11637. an international standard strain and 
clinical isolate #153 were used. Helicobacter pyloric notfound in the stomachs of cows, goats, sheep, swine 
or horses, but rt is believed that these animal species probably have colonizing microorganisms with antigenic 
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determinants similar to those of H. pylori because they have immunoglobulins which cross-react to the strains 
of H. pylori found in humans. 

It is not clear how many antigenic determinants are present on the surface of H. pylon. The present invention 
confirmed that 50/52 fresh clinical isolates of H. pylori from patients with gastritis react with bovine milk 
immunoglobulin (which was prepared from colostral whey through ultrafiltration with a cut-off value of 100k dal- 
tons) as shown in Table 1 . 
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TABLE 1. Agglutination titers of bovine colostral immunoglobulin 

preparations against 50/52 clinical isolates of H. pylori. 



minimal 
agglutinable 
concentration (mg/ml ) 



lot numbers of immunoglobulins 
1 2 3 4 5 6 



0-32 
0.64 
1.28 
2.56 
5.12 
20.48 
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31 
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13 
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Table 1 indicates each lot of purified bovine immunoglobulin agglutinates the cells at very high dilution rates 
(with an average titer of 2.56 ug/ml) and the difference between each lot was small. This fact indicates that the 
antibodies derived from animal species other than human reacts well to strains of H. pylori found in humans. 
The minimum concentration of anti-H. pylori antibodies required for agglutination of the cells of H. pyfon is so 
small that drinking 200 ml of coWs milk is sufficient for agglutinating H. pylori unless the immunoglobulin is 
denatured. In cow's milk immunoglobulins account for 10% of total whey proteins at an approximate concen- 
tration of 600-700 ug/ml. However, the immunoglobulins are highly sensitive to heat, nearly 100% are inacti- 
vated by a heat sterilization process. 

The fact that cows possess high titers of anti-H. pylori antibodies in blood and milk indicate that they have 
similar bacteria with common antigenic determinants to H. pylori colonizing somewhere in their huge volume 
35 of stomach. CoWs milk with high titers of anti-H. pylori antibodies protects their neonates from lethal infecbon 
by this organism; their neonates have no bnmunoglobulins in Wood at birth and are highly suscepUb e to teftal 
infection by microorganisms and viruses. It is not clear why such kinds of antibodies are present both in Wood 
and mBk of cows. Supposedly, infection by the organism with the common antigenic determents to H. pylon 
may be fatal for neonates because the organism causes severe damages in the upper gastro.ntesbnal tract 
40 resulting in injury to the digestive process and absorption of nutrients. ^ l<WoH 
Bovine colostral immunoglobulin used in the test was prepared as follows: the colostrum was collected 
postnatally for4 days, was defatted by centrifugation. rennet was added to the aqueous layer at pH I4.6 iin the 
presence of Ca ion. was filtered with cheese cloth, and the resulting whey was passed through an ultrafi tratoon 
membrane which is impermeable to proteins with molecular weights larger than 100k daltons. The retentete 
was lyophilized yielding immunoglobulin rich powder (approximate 75% purity). This process lasts for a con- 
siderable time so the retentete is apt to be contaminated with microorganisms. To avoid microbe contami- 
nation, it is desirable to pass the whey through a clarifying filter with pore size less than 0.2 urn to remove 
contaminating microorganisms before ultrafiltration. 

The ultrafiltration module is equipped with an ultrafilter impermeable to protein molecules with mdecular 
weights larger than 100k daltons. so it is very convenient to separate the immunoglobulins not only from Jow 
Lecularweight compounds but also from mflk proteins having molecular weights less than 100k daltons 
^uS 

cedure, alpha-lactoalbumin. beta-lactoglobulin and serum albumin are significantly removed from the retentete 
and immunoglobulin content is much improved. 

Bovine milk immunoglobulins contain immunoglobulin G, (IgG,). G 2 (IgG*). A (IgA) and M (IgM at an 
approbate ratio of 85-?3:10; the* precise molecular weights are 153.000-163.000 for IgG,, approximate^ 
146.000 for IgG* 385.00<W17,00 for slgA. and 960.000-1.000.000 forlgM; and the sedimentabon coefficients 
are 6.3-7.0. 6.5-7.1. 10.8-1 1.1 and 18.2-19.8. respectively. The isoelectric points are 5.5 for IgG, and 7.5-8.3 
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for lgG 2 . 
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■ =^ 

fbrisolaUonand purification of immunoglobSSghly^^ 

powder with slight milk flavor by using either Z^S^S^Z^^T^" ° btained 88 

the immunoglobulins in powdered tarT^ S WW9 and lyopMrzatton are suitable for obtaining 

. « « purtBed '"''"""oslobulin thus obtained can agglutinate the cells of H n ^«- a » a h-, 
o W. Therefore, oral administration of 0.5-1.0 g/day is stifA enTeSuoS to °" ^ * 108 to 

duodenal ulcer in patients sunicient enough to treat and prevent gastritis and 

- the appropriate carriers (such as the qels of DolvacrviamWa Z ™ lecte <l. <>ned and embedded into 
ution containing anti-H. Py ,on a2 ^s^lTtTrf^ "?> maki " 9 minUte beads >- 
bodies adsorbed are ^^^^S^^!^^^ ™< *° «* 
py/on antibodies where the specific actfvity increases L£^S£?5£~* PUnfiCaB ° n * ■** 

s Pe c,cactivi«ya g ainst W . p ; torf . FdJ JS^TS 1^22^ ^ ^ 
Sn?^^ 

d ™^^^ 

Thus, ant.-H. pyfon immunoglobulins are very useful for treatino and/or JLwf,,? 
diseases, but the weak point is that the antibodies aicnt^cLc! ? , 3 prevent,n 9 "PP^r gastrointestinal 
^it>itstheirgrowth. T E^^ 

biotics can overcome this difficulty. For exLole 37 H owlw ™? ^ chemotherapies including anti- 
who had endoscopically prove ^^JoStLZ» 7? 9M * and duodenal u,cer P atie "te. 

allocated into 3 gmups 5?2K^K JEi £U T- " 9 ^ reCUrTenC8 C3Ses ' were 
14days(speci fi c 9 acti;ity;m^ 

occurred. The third qrouD m=12> oraik, ro«.K,«^ m„ !, ^u.uij, even 3 months later no recurrence 

group the ^i*n^^7SSS^T!l!r^ antibodies (1 **» for 3 months - ,n 

showing that long term admlntotfanT-nii - • n °' ec r ence occurred 3 "»nths after the medicament 
shopman i rLT^uS^^^ 

methods bring about comp.ete eradication of*. ^S5SS ^Jwa.,^ n ° tn9 ^ *" 2 

where H. py/orfis colonized are under hydrophobic mucTs ■ J he stomV^h ^ ^ 
^dissolving velocity of immunoglobulin molecules 

When admmistering the immunoglobulins to mammals orally, any formulated form may be used- e a tab- 

i^S^sriir Tk The ;T no9,obu,ins 030 be uti,ized ^ £ 

anSpow^entd^aeTTn^ 

powo-ered beverages. The most .mportant factor for producing the immunoglobulin-containing forms is to 
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avoid protein denaturation during processing by not exceeding a temperature of about 60°C. 

The pharmaceutical composition of this invention may contain the active compounds together with a solid 
or liquid pharmaceutical^ acceptable nontoxic carrier. Such pharmaceutical carriers can be sterile liquids, such 
as water. Saline solution and aqueous dextrose and glycerol solutions can also be employed as liquid carriers. 

5 Suitable pharmaceutical excipients include starch, glucose, lactose, sucrose, gelatin, malt, rice flour, chalk, 
silica gel, magnesium carbonate, magnesium stearate, talc, sodium chloride, dried skim milk, glycerol, pro- 
pylene glycol, water, ethanol, and the like. Monosaccharides, such as glucose, galactose, fructose, xylose, 
arabinose, sorbitol and others, and disaccharides, such as sucrose, lactose, maltose, isomaltose and others, 
are very suitable carriers for endowing hydrophOic property to the immunoglobulin particles when preparing the 

f0 tablets, granules, and powdered form preparations. These compositions can take the form of solutions, sus- 
pensions, tablets, pills, capsules, powders, sustained release formulations and the like. Suitable pharmaceuti- 
cal carriers are described in "Remington's Pharmaceutical Science" by E.W. Martin. Such compositions will 
contain an effective therapeutic amount of the active compound together with a suitable amount of carrier so 
as to provide the form for proper administration to the host. The only route for administering anti-H. pylori 

is immunoglobulins is the oral one, and other modes can not be employed. Antimicrobial chemotherapies includ- 
ing antibiotics can be mixed with anti-H. pylori antibodies; pharmaceutical preparations in any oral form can 
be successfully prepared using the above mentioned methods. 



Examples 

20 

Example 1.: 

The specific activity of anti-H. pylori immunoglobulins was titrated using the hemagglutinin method of sheep 
red blood cells against the formaldehyde-treated cells of H. pylori No. 153 (which was isolated and identified 
25 by the present inventors from a biopsy specimen of a patient with gastritis upon endoscopic examination). The 
titers of milk and colostra are shown in Table 2 (hemagglutinin titer of milk and colostrum from mammals). 



30 



35 



40 



45 



50 



55 



7 



EP 0 484 148 A1 



5 Table 2. Specific activity of anti-#. pylori antibodies in mammals 



10 



15 



20 



25 



animal 
species 




titer 
dilution rate 


animal 
species 




titer 
dilution rate 


cow* 


colostrum 
milk 


2-4 
5-7 


X 10 = 

x 10* 


human 


colostrum 
milk 


0-6 x 10* 
0-2 x 10* 


goat* 


colostrum 
milk 


1-2 
5 


x 10 s 
x 10* 


dog 


colostrum 
milk 


not tested 
< 10* 


sheep* 


colostrum 
milk 


1-2 
5 


x 10 3 
x 10* 


cat 


colostrum 
milk 


not tested 
< 10* 


horse 


colostrum 
milk 


< 1 

< 1 


x 10* 
x 10* 


swine 


colostrum 
milk 


0-1 x 10* 
0-1 x 10* 



30 



*) Immunized with an admixture of dead H. pylori NCTC 11362 cells and 
rreuna s complete adjuvant. 



35 for H°^Z^ mP r " p,d ^ mi,k " <*" be successfully utilized as sources 

fir ah I!n m c mal , ia ^ bl00d fe 3lS0 USeft " 33 SOUrCeS for anti * W - ^antibodies. In this case, the first step for puri- 
fication .s selectee precipitation either by alcohol or ammonium sulfate. P P 

to Example 2: 

addiuS^tel^nS T a T* °— ?t PMon was di,uted to 200 «« * the 
Mditmn of water, and the cream was separated with the use of a cream separator (187 liters of the defatted 

colostrum was thus obtained), and the pH of the defatted colostrum was adjusted to 4 6 bfaddin HMbtafc 

r Pe T 6 fo ? h0U,S 10 COa9Ulate CaS6in eunt ^ — re ^ed by filtration 
remove ^nTmint ^ Wh6y fraCti ° n ^ P 3886 * 1 throu 9 h a fi,ter pore size of 0.2 ^ to 

remove contam.nat.ng m.croorganisms. The ffltrate was concentrated by reverse osmosis to 10 liters and the 

^^^^ 

daltonTln L " ltrafi,trat,0n impermeable to proteins with molecular weights larger than 100k 

SI. VOlUme W3S redUCed to 10 litere - Then 1,16 retentate *» diluted to 100 liters with water and 

SWSiES Snz'™ puri * of 83 - 1% (ana,ysfe: pre,ein 98% - ,actose - ^ 1% - 
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Example 3: 



Heffcooacferpy/orfNCTC 11637 was cultured for3daysat37'C on thesuruce of brain-heart infusion agar 

8 



EP 0 484 148 A1 



(Difco) and the cells were collected and suspended in physiological saline. The cell suspension was irradiated 
for 30 min at a distance of 30 cm with 60 W ultraviolet light for sterilization. Then the cells were collected by 
centrifugation, washed once with saline, and lyophiiized. The dried cells (0.2 g) were suspended in 50 ml of 
sodium alginate solution and the suspension was added dropwise to 1 000 ml of 1 0% calcium chloride solution. 

5 The resulted minute beads were collected and washed thoroughly with water and packed in a glass column. 
The colostral whey (50 ml, protein content 3%) prepared according to the method described in example 2 was 
passed through the affinity column. The column was washed with water and eluted with 3M sodium thiocyanide 
solution. The fractions containing immunoglobulin were collected and the combined eluate was adjusted to a 
pH 7.0-7.4. Then the impurities were removed by ultrafiltration and the milk protein containing highly enriched 

10 anti-H. pylori antibodies was obtained in powdered form by lyophflizing the retentate. Analysis: protein >98%, 
lactose less than 0.5%. ash less than 0.5%, and fat less than 0.5%. The specific activity increased 1 0-1 00 times 
higher than the starting antibody fraction. The recovery rate was 50-70% calculated on the basis of the theoreti- 
cal value. 



15 Example 4: 

A saturated solution (1 0 liters) of ammonium sulfate was added dropwise to bovine serum (1 0 liters) at 1 0°C 
while gently stirring and the mixture was kept for 3 hours. The clear supernatant was removed by siphoning 
and the remaining portion containing the precipitate was centrifuged for 20 min at 5,000 x g. The precipitate 

20 was resuspended in ammonium sulfate solution (1 liter) with 50% saturation and again centrifuged at 5,000 x 
g for 20 min. This procedure was repeated twice and the washed precipitate was dissolved in water (2 liters) 
and pH was adjusted to 7.4. Then the antibody solution was concentrated to 1/5 volume through an ultrafiltration 
module equipped with a 100kdaltons membrane and the retentate (0.2 liter) was diluted by the addition of water. 
The ultrafiltration was repeated twice and the final retentate was lyophilized to yield bovine immunoglobulin 

25 (38 g) as colorless powder. This powder can agglutinate a cell suspension of H. pylori at a maximal dilution 
rate of 1 x 10 5 . 



Example 5: 

30 The bovine colostral immunoglobulin powder (1 kg, purity 65%) prepared by the method described in 
example 1 was mixed thoroughly with micronized powder of glucose (2 kg); and distilled water (150 ml) was 
gradually sprayed on the mixture while stirring. After finishing the spraying, the mixture was granulated using 
a granule-making machine equipped with 2mm net (16-1 8 mesh). The moistened granules thus prepared were 
dried at 70°C for 30 min. After drying, the granules (1.7 g) were put into an aluminum pouch and sealed. 

35 Eighteen patients with active chronic gastritis type B, in which colonization by H. pylori was confirmed by 

culturing biopsy specimens and immunological test were randomly allocated equally into 2 groups. One group 
(n=9) orally received 2 pouches per day (1 pouch after breakfast and supper each) for 4 weeks, and another 
group (n=9) also took the same amount of placebo made of lactose. Four weeks after the administration, H. 
pylori was detected no more in the the administration, H. pylori was detected no more in the antibody adminis- 

40 tered group, while one out of 9 patients became negative in the biopsy specimens in the placebo group. The 
clinical symptoms (sour stomach, dyspepsia and indigestion) were also much improved in the antibody group, 
whereas the symptoms were not so improved in the placebo group. See Table 3. 



45 Table 3. Efficacy of anti-ff. pylori antibodies against active chronic 



gastritis 





antibody group 


placebo group 


much improved 


8 


0 


improved 


1 


1 


slightly improved 


0 


1 


no change 


0 


6 
1 


worsen 


0 
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Example 6: 

The antibody prepared by the method described in example 1 was microntzed using a micronizing machine 
and the micronized powder (10 kg) was mixed with amoxicillin (4 kg) and lactose (26 kg). The mixture was 

5 sprayed with distilled water (1.6 liters) while stirring and granulated as described in example 5. The granules 
(1.5 g) were packed into an aluminum pouch. 

A total of 21 patients with duodenal ulcer, including recurrence cases, were randomly allocated into 2 
groups. The first group (n=1 1 , male 8 and female 3) orally took the granules four times a day for 4 weeks and 
the second group (n=10, male 8 and female 2) orally took one cimetidine tablet (200 mg) after meals and before 

10 sleeping for 4 weeks. All of these patients were positive for H. pylori before the treatment (biopsy specimens 
taken under endoscopic examination). Efficacy was assessed by observing the eradication of H. pylori from 
the stomach, and disappearance of clinical symptoms. After 4 week ail patients in the combined therapy group 
became negative for H. pylori while 4 out of 1 0 became negative in the cimetidine group. The cimetidine treat- 
ment much improved the clinical symptoms. Improvement similar to that in the cimetidine group was observed 

15 in the combined therapy group. See Table 4. 



Table 4 . Combined treatment against duodenal ulcer 
20 antibody group cimetidin group 



much improved 11 7 

improved 0 * 

slightly improved 0 2 

no change 0 0 

25 worsen 0 0 



Example 7: 

30 

The antibody (1 kg) prepared by the method shown in example 2 was mixed with lactose (2.5 kg) and tet- 
racycline (0.5 kg) and the mixture was gradually sprayed with water (0.4 liter) while stirring, and granulated. 
The granules (2 g) were packed in a aluminum pouch to protect from moisture. One pouch was administered 
twice daily for 2 weeks to 5 patients with duodenal ulcer; H. pylori was detected in all biopsy specimens taken 
35 immediately before the medicament After 2 weeks, every biopsy specimen was negative for H pylori, indicating 
that the combined therapy eradicated H. pylori from the stomach. All these patients did not have a recurrence 
of duodenal ulcer for at least 12 months. 

Example 8: 

40 

Fresh cheese whey (100 liters) from Cheddar cheese manufacturing was filtered through filter paper and 
the filtrate was concentrated with reverse osmosis. The concentrate was treated with an ultrafiiter (20k daltons) 
until the volume of retentate was reduced to 1/5. Then the re ten tat e was diluted with water to 50 liters and again 
treated with ultrafiiter (300k daltons) until the volume was reduced to 5 liters. The dilution and ultrafiltration of 

45 the retentate were repeated twice to remove alpha-tactoalbumin, beta-lactoglobulin and serum albumin, and 
the final retentate was lyophilized yielding antibody fraction (57 g). The purity of this fraction was 85% as 
immunoglobulin G lt and-consisted of IgG 86%, IgM 12% and secretory IgA 2%. 

Further variations and modifications of the invention will become apparent to those skilled in the art from 
the foregoing and are intended to be encompassed by the claims appended hereto. 

50 Japanese Patent Application No. 296609/90, filed on November 1 t 1990, is relied on and incorporated by 
reference. 



Claims 

55 

1. A method of treating and/or preventing upper gastrointestinal diseases in mammals, said method com- 
prising orally administering to a patient in need thereof an effective amount of a pharmaceutical compo- 
sition comprising anti-Heficobacter pylori polyclonal immunoglobulins and a pharmaceutical acceptable 
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15 



20 



ot M effects to treat and/or prevent upper gastrointestinal leases in 
carrier said effective amount being effectwe « 

ronidazole. ma /dav of said metroni- 

■ ^=xr-^ ZZ.— 

. • Ann rrWdav of said amoxicillin and 1 g/aay ot 
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18. The method according to claim 17, wherein said solution is bovine colostrum 



or whey. 



19 " ^Th »„° d .S^? 9 10 daim 18, Wherein 831(1 bovine colos «~ m or w"ey is first passed at least 
20 ' IbTe™^^^^ 
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